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PRELIMINARY AMENDMENT PURSUANT TO 37 C.F.R. § 1.173(b)(2) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This is a preliminary amendment accompanying an application for reissue of United 
States Letters Patent No. 6,008,216, to Jiban Kumar Chakrabarti, Terrence Michael Hotten, 
and David Edward Tupper, and assigned of record to Eli Lilly and Company. Prior to 
examination of the above-identified application, entry of the following preliminary 
amendments is respectfully requested. 

AMENDMENTS 



IN THE CLAIMS: 

Please amend claim 1 as follows: 
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1. (once amended) A method of preparing 2-methyl-4-(4-methyM- 
piperazinyl)-10H-thieno[2 ? 3-b][l ? 5]-benzodiazepine comprising the following steps: 

A) preparing 2-amino-5-methylthiophene"3-carbonitrile by mixing sulfur, [propional- 
dehyde] propionaldehyde in dim^thylformamide, then adding triethyl amine, then 
adding malononitrile; 

B) preparing 2-(2-nitroanilino)-5-methylthiophene-3-carbonitrile from the reaction 
product of step (A) by reaction with a slurry of sodium hydride dispersed in oil in 
tetrahydrofuran and [2-fluoro-nitrobenze] 2-fluoronitrobenzene ; 

C) preparing 4-amino-2-methyH0H-thieno[2 ? 3-b][l,5]benzodiazepine hydrochloride 
from the reaction product of step (B) by reacting with a slurry of 2-(2- 
nitroanilino)-5-methyl~thiophene-3-carbonitrile in ethanol and a solution of 
anhydrous stannous chloride in hydrochloric acid; 

D) preparing 2-methyl-4-(4-methyl-l-piperazinyl)~10H-thieno[2,3- 
b][l,5]benzodiazepine by refluxing the reaction product of step (C) with a mixture 
of N-methylpiperazine, dimethylsulphoxide and toluene. 

Please add the following new claims 2-26. 

2. (new) A process for producing a compound of formula (I): 




formula (I) 



or an acid addition salt thereof, which comprises reacting N-methylpiperazine with a 
compound of formula (II): 




formula (II) 
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in which 0 is an amino group; a mono- or dialkyl-substituted amino group, wherein each 
alkyl substituent contains 1 to 4 carbon atoms; hydroxyl; thiol; alkoxy;, alkylthio; 
alkylsulphonyl group containing 1 to 4 carbon atoms; or a halogen atom. 

3. (new) A process for producing a compound of formula (I): 




formula (I) 



or an acid addition salt thereof, which comprises reacting N-methylp i perazine with a 
compound of formula (II): 




formula (II) 



wherein O is NH?, or a salt thereof; hydroxyl; or thiol. 

4. (new) The process according to claim 3 wherein O is NH? or a salt 

thereof. 

5. (new) The process according to claim 4 wherein Q is NH?. 

6. (new) The process according to claim 4 wherein Q is the NH? salt form. 

7. (new) The process according to claim 6 wherein the NH? salt form is the 
hydrochloride salt. 

8. (new) The process according to claim 3 wherein the process is carried 
out at a temperature of from 50°C to 200°C. 

9. (new) The process according to claim 7 wherein the process is carried 
out at a temperature of from 50°C to 200 Q C. 

10. (new) The process according to claim 5 wherein the process is carried 
out at a temperature of from 50°C to 200°C. 

1 1 . (new) The process according to claim 7 wherein the process is carried 
out at a temperature of 100°C to 150°C. 

12. (new) The process according to claim 3 wherein Q is hydroxyl. 
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13. (new) The process according to claim 3 wherein 0 is thiol. 

14. (new) A compound of the formula: 




wherein O is an amino group; a mono- or dialkvl-substituted amino group, wherein each 
alkvl substituent contains 1 to 4 carbon atoms: hvdroxvl; thiol; alkoxv:, alkylthio; 
alkvlsulphonvl group containing 1 to 4 carbon atoms; or a halogen atom. 
15. (new) A compound of the formula: 




or a salt thereof. 

17. (new) A compound of the formula: 




-4- 



Docket No. G-1265I 

18. (new) A compound of the formula: 




HCI 



19. (new) A compound according to claim 15 wherein 0 is hydroxyl. 

20. (new) A compound according to claim 15 wherein O is thiol. 

21. (new) A compound of the formula: 




22. (new) A compound of the formula: 




formula (IV) 



in which R is an ester g roup. 

23. (new) A compound according to claim 22 wherein R is C u ^alkyl. 

24. (new) A compound according to claim 22 wherein R is methyl. 

25. (new) A method of preparing 2-methyl-4-(4~methyl-l-piperazinyD- 
10H-thieno[23-b1[l,51-benzodiazepine comprising the following steps: 

A) preparing 2-ammo-5-methylthiophene'3-carbonitrile by mixing sulfur, 
propionaldehyde in dimethylfoimamide, then adding triethyl amine, then adding 
malononitrile; 

B) preparing 2-(2-nitroanilino)-5-methylthiophene-3-carbonitrile from the reaction 
product of step (A) by reaction with potassium carbonate or lithium hydroxide in 
dimethylsulphoxide and 2-fluoronitrobenze; 
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C) preparing 4-amino^2-methvl-10H4hienor2.3-birL51benzodiazepme hydroc hloride 
from the reaction product of step (B) bv reacting w ith a slurry of 2-(2- 
nitroanilinoV5-methvl-thioT)hene-3-carbonitrile in eth anol and a solution of 
anhydrous stannous chloride in hydrochloric acid; 

D) preparing 2-methvl-4-f4-methyl-l-piperaziny lVl 0H-thienor2,3- 

b ]f L5]benzodiaz e pine bv refluxing the reaction pro duct of step (C) with a mixture 
of N-methvlpiperazine, dimethvlsulphoxide and toluene. 

26. (new) A method of preparing 2-methyl-4^4-methyl-l-piperazi nyl)- 
10H4hienor2.3-birL51-benzodiazepine comprising the following steps: 

A) preparing 2-amino-5-methvlthiophene-3-carboni trile bv mixing sulfur, 
propionaldehvde in dimethvlformamide, then adding tr iethvl amine, then adding 
malononitrile; 

B) preparing 2^2-nitroanilinoV5-methylthiophene-3-carbonitrile from the reaction 
product of step (A) bv reaction with aqueous sodium hydroxide in 
dimethvlsulphoxide and 2-fluoronitrobenze; 

C) preparing 4-amino-2-methvl-10H-thienor2.3-birL51benzodiazepine hydrochloride 
from the reaction product of step (B) bv reacting with a slurry of 2-(2- 
nitroanilinoV5-methvl-thiophene-3-carbonitrile in ethanol and a solution of 
anhydrous stannous chloride in hydrochloric acid; 

D) preparing 2-methvl-4-(4-methvl-l-piperazinvn -10H-thienor2,3- 
b 1[L51benzodiazepine bv refluxing the reaction product of step (C) with a mixture 
of N-methvlpiperazine, dimethvlsulphoxide and toluene. 

REMARKS 

Attached herewith, pursuant to 37 C.F.R. § 1.173(c), is a chart, at Appendix A, 
providing the status of all patent claims and of all added claims. Further included in the 
chart, pursuant to 37 C.F.R. § 1.173(c), is an indication of the passages in the originally filed 
application where, at the very least, the claims find support. Claim 1 has been amended to 
correct a typographical error in step A and a typographical error in step B. 

A clean set of all pending claims 1-26, original and newly added, are provided for the 
convenience of the Examiner at Appendix B. It is respectfully submitted that entry of the 
amendments submitted herewith introduce no new matter to the reissue application. In 
addition, it is respectfully submitted that since this reissue application is being filed within 
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two years of the issue date of United States Letter Patent No. 6,008,216, broader claims than 
those in the issued patent are permissible. 

It is respectfully submitted that the reissue application is now in order for allowance. 



Respectfully submitted, 




Registration No. 38,537 
Telephone No. (317) 276-1207 



Eli Lilly and Company 
Patent Division/NLL 
Lilly Corporate Center 
Indianapolis, Indiana 46285 
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APPENDIX A - 



STATUS OF CLAIMS AND SUPPORT FOR CLAIM CHANGES PURSUANT TO 

37 C.F.R. § 1.173(c) 



Claim 


Status 


Indication of Support in the Disclosure 


1 


pending 


Column 9, lines 22-35, column 14, lines 7 to 67 and column 
15, lines 1 to 24 at Example 1, describes the process. 


2 


pending 


Column 8, lines 24-39 and lines 56-61 describe the process. 


■x 

J 


"HPnrH tier 


Column 8 line*; 24-39 and lines 62-63 and column 9 lines 
16-18 describe the process. 


4 


jJClUJ-llAg 


f^oliimn R line 63 describe amino as most nreferred and 
column 9, lines 16-18 describe that when Q is NH2 the 
ami dine can be in a salt form 


5 


pending 


Column 8, line 63 describes that amino is most preferred.. 


6 


pending 


Column 9, lines 16-17 describe that when Q is NH 2 the 
amidine can be in a salt form. 


7 


pending 


Column 9, lines 16-18 describe that when Q is NH 2 the 
amidinp ran bp in a «ifilt form for examnle a ^alt of a 

CAllllUAllV-/ vClil U\s All CI OClll IV^/llll, 1U1 VAulllUXV CI OCV1L V/ A CA 

mineral acid such as the hydrochloride. 


8 


pending 


Column 8, lines 64-65 describe a reaction temperature range 
of the process. 


9 


pending 


Column 8, lines 64-65 describe a reaction temperature range 
of the process. 


10 


pending 


Column 8, lines 64-65 describe a reaction temperature range 
of the process. 


11 


pending 


Column 9, lines 20-21 describe a temperature range of the 
process. 


12 


pending 


Column 8, lines 62-63 describe that Q can be hydroxyl. 


13 


pending 


Column 8, lines 62-63 describe that Q can be thiol. 


14 


pending 


Column 8, lines 30-38 and column 10, lines 41-42 describe 
the intermediate compounds. 


15 


pending 


Column 10, lines 41-45 describe the intermediate 
compounds. 


16 


pending 


Column 8, line 63, column 9, lines 16-18, and column 10, 
lines 41-45, describe the intermediate compounds. 


17 


pending 


Column 8, lines 62-63 and column 10, lines 41-45 describe 
the intermediate compound with amino being most 
preferred.. 


18 


pending 


Column 8, line 63, column 9, lines 16-18 and column 10, 
lines 41-45 describe the intermediate compound. 


19 


pending 


Column 10, lines 41-45 describe the intermediate 
compounds. 



-8- 



Docket No. G-1265I 



Claim 


Status 


Indication of Support in the Disclosure 


20 


pending 


Column 10, lines 41-45 describe the intermediate 
compounds. 


21 


pending 


Column 8, lines 43-53 describe the intermediate compound 
of formula (III).. 


22 


pending 


Column 10, lines 51-63 describe formula (IV). 


23 


pending 


Column 10, lines 51-63 describe formula (IV) wherein R is 
Ci. 4 alkyl. 


24 


pending 


Column 10, lines 51-63 and column 15, lines 52-63 describe 
the compound of formula (IV) wherein R is methyl 


25 


pending 


Column 9, lines 22-34, column 14, lines 7 to 67, and 
column 15, lines 1 to 24 at Example 1, describe the process. 


26 


pending 


Column 9, lines 22-35, column 14, lines 7 to 67 and column 
15, lines 1 to 24 at Example 1, describe the process. 
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APPENDIX B - CLEAN SET OF ALL PENDING CLAIMS 



1. (once amended) A method of preparing 2-methyl-4~(4-methyl-l- 



piperazinyl)-10H-thieno[2 ? 3-b][l,5]-benzodiazepine comprising the following steps: 

A) preparing 2-amino-5-methylthiophene-3-carbonitrile by mixing sulfur, 
propionaldehyde in dimethylformamide, then adding triethyl amine, then adding 
malononitrile; 

B) preparing 2~(2-nitroanilino)-5-methylthiophene-3-carbonitrile from the reaction 
product of step (A) by reaction with a slurry of sodium hydride dispersed in oil in 
tetrahydrofiiran and 2-fluoronitrobenze; 

C) preparing 4-amino-2-methyl- 1 0H-thieno[2,3-b] [ 1 ^benzodiazepine hydrochloride 
from the reaction product of step (B) by reacting with a slurry of 2-(2- 
nitroanilino)-5-methyl-thiophene-3-carbonitrile in ethanol and a solution of 
anhydrous stannous chloride in hydrochloric acid; 

D) preparing 2-methyl-4-(4-methyl-l-piperazinyl)-10H-thieno[2,3- 
b][l,5]benzodiazepine by refluxing the reaction product of step (C) with a mixture 
of N-methylpiperazine, dimethylsulphoxide and toluene. 



or an acid addition salt thereof, which comprises reacting N-methylpiperazine with a 
compound of formula (II): 



2. (new) A process for producing a compound of formula (I): 




formula (I) 



Q 



/ 



N— C 




formula (II) 
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in which Q is an amino group; a mono- or dialkyl-substituted amino group, wherein each 
alkyl substituent contains 1 to 4 carbon atoms; hydroxyl; thiol; alkoxy;, alkylthio; 
alkylsulphonyl group containing 1 to 4 carbon atoms; or a halogen atom. 

3. (new) A process for producing a compound of formula (I): 

NCH 3 




or an acid addition salt thereof which comprises reacting N-methylpiperazine with a 
compound of formula (II): 



Q 

/ 

N=C 



cu>- 



formula (II) 

ChL 



3 

H 

wherein Q is NH?, or a salt thereof; hydroxyl; or thiol. 

4. (new) The process according to claim 3 wherein O is NH? or a salt 

thereof. 

5. (new) The process according to claim 4 wherein Q is NH?. 

6. (new) The process according to claim 4 wherein Q is the NH? salt form. 

7. (new) The process according to claim 6 wherein the NH? salt form is the 
hydrochloride salt. 

8. (new) The process according to claim 3 wherein the process is carried 
out at a temperature of from 50°C to 200°C. 

9. (new) The process according to claim 7 wherein the process is carried 
out at a temperature of from 50°C to 200°C. 

1 0. (new) The process according to claim 5 wherein the process is carried 
out at a temperature of from 50°C to 200°C. 

1 1 . (new) The process according to claim 7 wherein the process is carried 
out at a temperature of 100°C to 150°C. 

12. (new) The process according to claim 3 wherein O is hydroxyl. 
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13. (new) The process according to claim 3 wherein Q is thiol. 

14. (new) A compound of the formula: 




wherein 0 is an amino group; a mono- or dialkyl-substituted amino group, wherein each 
alkyl substituent contains 1 to 4 carbon atoms; hydroxvl; thiol; alkoxy;, alkylthio; 
alkylsulphonyl group containing 1 to 4 carbon atoms; or a halogen atom. 

15. (new) A compound of the formula: 

~" Q 




wherein O is NH?, or a salt thereof; hydroxyl; or thiol. 

16. (new) A compound of the formula: 




or a salt thereof. 

17. (new) A compound of the formula: 
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18. (new) A compound of the formula: 




19. (new) A compound according to claim 15 wherein O is hydroxy!. 

20. (new) A compound according to claim 15 wherein O is thiol. 

21. (new) A compound of the formula: 




22. (new) A compound of the formula: 




formula (IV) 



in which R is an ester group. 

23. (new) A compound according to claim 22 wherein Ris Ci_4 alkyl. 

24. (new) A compound according to claim 22 wherein R is methyl. 

25. (new) A method of preparing 2-methyl-4-(4-methyl-l-piperazinyl)- 
10H-thieno["2J-b]ri,51-benzodiazepine comprising the following steps: 

E) preparing 2-amino-5-methylthiophene-3-carbonitrile by mixing sulfur, 
propionaldehyde in dimethylformamide, then adding triethyl amine, then adding 
malononitrile; 

F) preparing 2-(2-nitroanilino)-5-methylthiophene-3-carbonitrile from the reaction 
product of step (A) by reaction with potassium carbonate or lithium hydroxide in 
dimethylsulphoxide and 2-fluoronitrobenze; 
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G) preparing 4-amino-2-methvl- 1 0H-thienofZ3-bl [ 1 ,5 "[benzodiazepine hydrochloride 
from the reaction product of step (B) by reacting with a slurry of 2-(2- 
nitroanilinoV5-methyl-thiophene-3-carbonitrile in ethanol and a solution of 
anhydrous stannous chloride in hydrochloric acid; 

H) preparing 2-methyl-4-(4-methyl- 1 -piperazinylV 1 0H-thienor2,3- 
b iri.51benzodiazepine by refluxing the reaction product of step (Q with a mixture 
of N-methylpiperazine, dimethylsulphoxide and toluene. 

26. (new) A method of preparing 2-methyl-4~f4-methyl-l-piperazinylV 
10H-thienor2,3-birL5] -benzodiazepine comprising the following steps: 

E) preparing 2-amino-5-methylthiophene-3-carbonitrile by mixing sulfur, 
propionaldehyde in dimethylformamide, then adding triethyl amine, then adding 
malononitrile; 

F) preparing 2-r2-nitroanilinoV5-methylthiophene-3-carbonitrile from the reaction 
product of step (A) by reaction with aqueous sodium hydroxide in 
dimethylsulphoxide and 2-fluoronitrobenze; 

G) preparing 4-amino-2-methyl- 1 0H-thienor2,3-b1 r 1 ^benzodiazepine hydrochloride 
from the reaction product of step (B) by reacting with a slurry of 2-(2- 
nitroanilinoV5-methyl-thiophene-3-carbonitrile in ethanol and a solution of 
anhydrous stannous chloride in hydrochloric acid; 

H) preparing 2-methyl-4-(4-methyl-l -piperazinylV 1 QH-thieno[2,3- 

b][l ^benzodiazepine by refluxing the reaction product of step (C) with a mixture 
of N-methylpiperazine. dimethylsulphoxide and toluene. 
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